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THE IGS MISSION A
"To provide a service to -support geodetic and geophysical research
k activities, through GPS data ¢nd data products.

oA network of about 100 permanent preci sion P-code receivers produce GPS

Tha D 2 o ¥ - e
€18 Urd data sets are used by the "8 0 cenerate-
~ TSNS RS Y RARS L W T RS LT lle.i ag’€.

2 High accuracy GPS satellite ephenmerides (=10cm, <10 day delay)
2 Earth rotation paraneters
3 Coordinates and velocities of =e IGS tracking stations

2 GPS satellite and tracking station clock information
2 Ionospheric i nformation

*Approved activity of the International Association of Geodesy (IAG), with
official start of service Januarv 1. 1994




IGS Objective

¢ The accuracies of the IGS data and products are to be
sufficient to support scientific requirements including:

— Realization of accessibility to and improvement of the ITRF
{Internationai Terrestrial Reference Frame)

3 Monitoring the deformation of the solid Earth
= Monitoring Earth rotation parameters

L ] - L] [ 4
7 Monitoring deformation of the liquid Earth (sea-level, ice-sheets, etc.

2 Scientific satellite orbit determination

2 lonospheric monitoring




DYNAMICS OF THE SOLID EARTH
GPS SCIENTIFIC INVESTIGATIONS 1992-1 996
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The Organization of the 1GS

¢ The 1GS accomplishes its mission through the
following components:

= Data Centers

3 Analyvsis Centers and Associate Analvsis Centers
2 Analyvsis Center Coor di nat or

= Uén~ir2l Bureau

2 Governing Board



THE INTERNATIONAL GPS S ERVICEFOR GEODYNAMICS
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July 1995



ORGANIZATION OF THE
INTZRNATIONAL GPS SERVICE

NAVSTAR GPS Satellites FOR GEODYNAMICS

**

INTERNATIONAL GOVERNING BOARD m

Operational & Regional

GPS Stations Data Centers

Ar2lygic Ceontore

Gioba'! TData Certe:

Central Bureau

CB Information System

Analysis Center
Coordinator
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Practical, Custom,
Commercial, Governments....




Status of the IGS

+Permanent tracking network of about 100 precision P-code receivers

¢ Three Global Data Centers

¢ Crustal Dynamics Data Information Svstem,
+ Institut Geo;,ran‘nque Nationali,
¢ Scripps Institution of £ Gceanography.

? plus Regional and Opera tional Data Centers

¢ Astronomical |nstitut-University of Bern, Switzerland
¢ European Space Operations Center/ European Space Agency, Germany
¢ FLINN Analysis Center. ot Propulsion Laboratory. USA

¢ GeoForschungsZentrum, Germany
# Geosciences Lab, National Oceanic and Atmospheric Administration, USA

+ Natural Resources Canada. Canada
+ Scripps Institution of Oceanography, USA
+Analysis Center Coordinator: Jan Kouba, Natural Resources Canada
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The Network of the IGS

¢ The Network consists of two types of stations based
on function:

3 Global Analysis Stations used bv Analysis Centers for
'Y 346 Th ébnvmrinatinn
L) ol L U'% LO R 242220 L e

»(~ 40 - 50 stations, need better geographic distribution;

2 Regional Stations used bv the IGS for reference frane
access, extension. of theITRF. and by scientists for local
def ormation studies

» (~ 200- 250 dtations globally distributed)



Data Centers of the IGS 57

¢ Data Centers have three categories:

2 operational Centers have direct contact with the stations
— Regional Centers store 51 data from a geographic region

& R A RS - LZLAGRAAA AAM e A »

Centers and Users. store all data nsed by Analvac
Centers and all IGS products

- - - L
main interface with Analysis




Analysis Centers of the IGS

¢ Analysis Centers have two categories:

2 Analysis Centers produce dailv, products on a continuous

basis
- d A 1 e £ 2a . . - - ~ww e b
2 Associate Analysis Centers produce unique progducts sug
Fay - £ FTw. l;' - ! ran s g . A ol
as station coordinates a1 ¢ veiocities, ionosphere
: d

information: they may facilitate distributed processing,
analyze dense regional networks. combine network
solutions, et C.
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Operations of the IGS

1 Regional and Operational Data Centersretrieve data from receivers,
validate data, monitor station status and form RINEX files that are

forwarded to Global Data Centers
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2 Analysis Center results are collected by the Analysis Coordinator and
combined into the IGS orbit (including GPS clocks at 15-min intervals)

- The combined orbit is archived in the Global Data Centers and the CBIS

)

_— Results on Earth Orientation and Station Coordinates are coordi nated. with
the International Earth Rotation Service (IERS)

2 1GS combined orbit is currentlv "0 -14 days behind real time
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Orbit Combination Strategy

¢ Each Centers’ ephemerides are evaluated by long arc orbit
approximations

2 Provides independent dav-to-dav consistency
¢ Transformation.of ephemerides and clock corrections.fo
common. reterence
2 Required for ephemerides due to solved for EQP
4 Required for clocks because of different references
¢ Combination of ephemericzs and clock corrections

2 Wi ghts conputed from nagnitude of deviation from unwei ghed
aver age

¢ Combined ephemerides evaluation by long arc orbit
approximations
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|GS Orbit Accuracy

GPS Satellite orbits estimated by each of the seven
Analysis Centers.

¢ Accuracy of the individual center Orbit Series:




MEAN ORBIT REPEATABILITY
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ORBI T QUALITY (WEEKLY AVERAGES) FROMIGS
ORBIT COMBINATION (WEIGHTED RMS)
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Earth Rotation Parameters

¢ Daily ERP-series of the IGS Processing Cetners are

submitted to the International Earth Rotation

Service (JERS) Rapid Service branch at the US
Observatory

Nava
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Accurate Determination of GPS Station Locations in the ITRF

GPS Stations GPS Analysis Centers IGS/ITRF Product Generation
O — U Official ITRF Station Coordinates
LT T O— oyc—
. O — Associate Analysis Center
d i
Type 1
O O J
-
- Official IGS Orbits
\ \
Network Selutiors AN
~ \ ,
A R \‘.
/‘.\ — - N . Aggr}gi?‘%‘f«hp"igfg ontor . LomTinet NewWlTs »; E
LA _ \ yoe 2 : ot =
Anaiysis Center ;
Coorcinator
~
o/

v
N

Analysis Centers

9
Nelwork Solutions
I
v/ \

Station Positions and Velocities

— Dense Array or Cluster Station, Special Scientifc Application

O Regions! GPS Station.ITRF Extension

A Global GPS Station for Ephemeris Production Neilan et al., 7995
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IGS CENTRAL BUREAU NFORMATION SYSTEM
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complete file list

new features/changes
CBIS general info
directory structure info

center info
Analysis Center descriptions

Data Center descriptions
Qporational Center descriptions
RINE X Tormat specifications

SP3 orbit format specifications

data center holdings

data center holdings by year

data availability by month

data availability by year

IGS data network diagram

NANU GF'S constellation status
EUREF Information System info
NANU messages by year

NANU subject index byyear
catalog of GPS-related info sources
ZIMM curnient tracking status

IGS Goveming Board

IGS Resource Information (PostScript)
IGS Terms of Reference
AGU symposia/meetings
IAG symposia/meetings
CDDIS SGF address catalog
IGS Colleague Directory text
DOSE Mait distribution list
1GS Mail dist ribution list

IGS Report distribution list
SCIGN Mail distribution list
IGS Mail message index
IGS Mail messages

IGS Report index

IGS Reports

D O S E Mail archive
SCIGN Mail archive

IGS earth rotation parameters

IGS combined daily orbits

IGS weekly product summary
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IERS earth orientation

1E Ffﬁ_@_aﬂh_ rotation parameters

CBIS browsing/ftp program
compressiorn/decompression programs

ua/_iQ/ check nroaram for GPS data

map 0f /GS trackingStations (PostScript)
I'TRF 92 station coordinates

station log form (blank)

antenna diagrams

receiver/antenna table

station logs

_|old station fogs
local tie changes/updates

local tie file
IGS workshop inforination
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|GS Future Developments

|GS workshop ‘Special Sessions and New Directions’ at GFZ,
Potsdam (May 1995), proposed using IGS Network for:

® Climatology

instrumenting stations with i *E,n accuracy meteorological sensors,
espeCIaI ly barometers, Total Precipitable Water Content can be
extracted

¢ lonospheric information
2 Calibration of Radio Signals (GPS and ot hers)

2 lonosphere Maps
1 Assessing stochastic behavior of the lonosphere




UNIVERSITY OF HAWAII / GAMITGPS SOLUTION FORPRECIPITABLE WATER
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Comparison of precipitable watot <olutiins derived from GPS and water
vapor radiometer (WVR) observations scquired at Purcell, OK during

the GPS/STORM field experiment holdin May 1993. The WVR estimates
scatter wildly during episodesin Which 1hea device was watlod either by
rainfall or by dew.



Conclusion

¢ The International GPS Service for Geodynamics has
proven to be a very fruitful and productive endeavor

¢ IGS is the basis for nearlv all GPS prolects N regmnal
and global geodvnamics

—~

¢ The iGScan make signifi f‘awt comribﬁti@ns to muiti-

\.,J

i
disciplinary sciences sucha
Z Global Change

2 Meteorology and Atmospherics
2 lonospheric Phvsics
2 Time Trans .. . . .
¢ The dedicated contributions of nearly 100 government
and research institutions are what make the 1GS

successful!




